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(54) ABERRATION CORRECTOR AND OPTICAL PICKUP DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deflection of irradiation optical axis and to 
satisfactorily remove a time fluctuation noise component by forming the optical path length of a 
light beam passing through a pair of light transmission substrates so that a phase difference 
maintains the travel direction of the light beam while a phase difference is given to the light 
transmission light beam. 

SOLUTION: This aberration correction 100 consisting of a first correction board 101 and a 
second correction board 1 02 is arranged between a collimator lens and an objective lens in an 
optical path from a semiconductor laser to an optical disk 5 or an optical path from the optical 
disk 5 to a photodetecton for example. Curved surfaces 101a and 102a being complementary 
aspheric surfaces which are detached and face each other give a phase difference by permitting 
the optical path length of the transmission light beam to change with the movement of one of 
the two correction boards so as to minimize the frame aberration of a tangent direction, which is 
given to the light beam passing through the transparent substrate of the optical disk. The phase 
difference is formed to maintain the travel direction of the light beam. 
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(54) JK2S*liaiBRT/cnS«V»&3tfc:yi'5'y:^H 



(ST) [Sifiij] 

mR<mmicj: -yxmitr ^ c i tc J: O jS^^fe - A {c 




a«<D^»{c J: ->r^^b-r S C <b tc J: OSfflitf - aw: 
Cf»n z = (ax)'- (bx)' 

?^-c* * c i «r!i^»<fr -sfs** 1 fsmoy^mjEm 

So 

oast?* «3 *>ow?^srt©ntl(i:*ji»rflgi5*sff$RS3 n 

««:*f I, r WC* S C <!: i -r S 3 IBIS© 
CW*^7] B9iB3feSii»«©-:&©ffJt*J«^fe#^^ 
j!^-^. *r?S!iSrtJl-sp(c*st,»riagp*ij^fig3n-rfc»). » 

w?ASrt^^gptc*ii,^rl^ig^5A^?i^a3nr*^o. fgdsuje 
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19^31 3 iBtS©it5{MMiE^g„ 
( 8 ] mm^^mWL<0<}>fj: < i WiTie 
3fc**±© 1 ^.^^.t^L LfcRigftiiirtK:*jCirlB&3*iS 

c <!: ^^mt-Tzn^m i -7 ®t>m3&> i sb^ojrm 
{n>m. 9 ] wriB3feaja»«©if>JS < t ^>-:^«S!rie 

10 iEJ^g. 

^'fAT.i; ©tg?8fB®S±{c|6llt*3l£-r S>*iBj U >X. 
^f-A^rf/iB*t^P>X{C#<M«^=^3^. afeCf 
(C. ?1c*^IW*l2?:$<?»B!fiB*f!^U>X*/M,rmriattm 
fB»®*>6©j5«^*M^^«^a*®-^< (^ffl^lS^ 

»jAtf tIc f ^ T 7'^|gt?* -> X . 

«c^SbSfiSCfi^^3ta> BfriBft®«. HiriB3fe®jga«0 
^«»{C<J; o r HUfB— ji*©^23a»«^SjS-r .St^: tr- A 

S. JimifiE^gi. 

wrfBjS**^Hl*S3&»e.©BuiB7fe7' X f ©«^fiCC)i*i& 
■r5tH:^K:jB0-C. BuiBpfegisa^^mflBTfeiSo^lAfc 

1 1 ] mmm^wmi'pts. < i «>-:^ri3:. 

MIBTfett^ctJ'Di L/cniaffiF«i{C*Ji,iTll8(i3n-5C i 

1 2 ] BfrfB3fc2jaa«CD^)Q: < i 
mriB7tl4±© 1 .^.^ifJ'il^t U/c^ffiF»3(c*iCir|g«ft3ti 

40 g, 

[0 00 1 ] 

■s. 

[0002] 

[ffl£*©S^a5] 3l£f'^xd7's(Da»!EK4[fiJ±3-B--5B 
50 <-r-5CiAS#^6nS, 0. 4 5*>60. 6 
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[0003] C©n'riRMO«»=Srfi«-r4yfcJf>{C. S 
i^. J:i>-r. S^::^r6]«#{cj:s=i-7jRM©1iiE*«g§P 

[0 00 4] 

^l^ibT. 1 4 0 38 HCmbftJ: ^ fi 

*tL/. R©4^-C^ft-r.SJ:^Ad:e,ai|g|-0yi©D3ffi 

[0005] cc-c. hL^T^-i :;x.i>5i}imm:f3!pii<cm 

^, 3mu>X4©J:'5^c. J:t$5a<jmia©:^#i»Ou 
>X?:^t,»^,lS^K:«. C©iRft»3;^©l>fc)«5)-53v 

S. C©iSy^©jR^«rapS[*sA#l>K4'S»«:3in 

[0 00 6] mZI>C9n-r (A) «. J^f^-^ Xi7 5©SBJ 
T'-f X i'««*s«l»/c«^©JRMCCcfc •5Hl*J-C©3feSSfi 
M©^Yk*^r. H-C»fi!IA»ia±©i^{4a. I8IA« 

uratrt,»6. ffiffl6«j/j:^siJRMtt«r«c:©^!8S^ 

*S[?r0. 85tU. 7^7"^ Xi'*!*^*!^ 1 g©ft)g-C 

«i.»/c«^©ifeffl5:itffc/c;ei|-c«>s. c©^fta« 
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jfeT'-f X i'©«*i{c^or*i«-r-5. 
[0007 ] ccjR^ti^f'^ X i'©^?g7^-f X i^as 
©M*(cJ:oT^f '2.^©-C*«3. 02«:S^^3yss 
S©fti^?^t^e*s&±j&iO<!:^c-:>r(,>SC<b«. SWf*-* 
xi'«ffi*5M< cifcjrSjg^ffi. r;&:to-^3^l**>6©5fc 
©3itf:^ifij©<Bifii*«LrtiS« m«7fejli*^p>*t^u 
>XK:i!li,^cji{c. c©S?Si|XM^^©$S©0 (0 

2 (A) ) <Dm.msifRm<D±sEmmR=s:mxLxmiE-r 

SCit*. 7fe-r-<Xi'±-C|5I»T®WX;}^-^ h^rM^fc* 

<Bifij»76 1^- A3&i*figj u >X'^^A:«risi3&» ^ AM-r s <fc 
tc. S«:&|fiiM^©ffiiE{cfflc»-s«^{cw. -mmic^ 

mcAd:i,»©r. C©ii|6j*5MWfi[g©^i^€:*;5»ttBL'. 

20 rj:mnmvimm*mL<tj:i>, 

[0 00 8] -r^s*?^. c©se*:&&ccj:^i. if as 

fcMStsn^xsji'^ h©*'C>{4g*i^i^r-&, c©j{s« 

^BJ», ±i^L/c,^.{Cffii?>fj:$tifc*>©t?*i!). Se*© 
=ivjRM©ffliE{CiSbfco-Cfflil«©^lj){ceH-r-SMSt 

[0009] 

«, T^T^-f xd^tcTet-A^MW-r^Tfef-y^'T-^^-^ 

msEmmvih-z,x. mmhxM\^n>m>icmkmf3:ib 
M*#rs-*t©*aia»«*>e»^c»). i?rf3363ja«iR 

©ii>^j:< t fe— :^r»fite*ss©76WiK:ffit:^(tij{c^s«)e 

'^<, wfiB— *t©5feajaa«?rS3a-r^7fetr-A©^ss 

jui23tS3iS®©^S(l{c J: xmtti C i «:<!: ») 

©jt?f:^isi^«t^-r«>J:5K:. j^^snru-sci^fif 

[0010] *i%H>q©iimMiE^S{c*it»r(i. mriaft 
ffi«. iiie^f' -f X i7©^^c < i *>*SX»««©7^f6] 
«cM MiKur * 4 c t i -r *l%Bj©JOlig» 

50 [ 0 0 1 1 ] 
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m2] z = (ax) (bx) ' 

[0012] *f6B>«®i|5{MliiEilg{Cfct>TW. B5fB:ife 
^Srt(D51-fBiJ«c*st^TI!ag|5*i0^$ n-C fc <3 ^DflSPS 

mmmmmfm.i»mbm *) -cdob-c* ») Hfi-ow^m 

[0013] *^Bj©jR||1iiE^SCC*jt,>r». 
[0014] *^©iRMjiiESISfC*Jl»r:». w«a36 

[0015] *^?8<DlR^ffliE^gtc*jl»r{*. HUiB3fe 
< i ii—Mt.m^^m±(0 1 5&?:cti'C><!: L/c»®rtM:*j 

t^-A5:HtriB*tieju>X{c#<M**7fe^«. afeoftc. yt 
tti^Si. B?iBM«3fe^,3^«cffig3n. mnLxm\^-r 

0 . i5gB*Sja»«©iJ>J5: < i ^>-:^«B?iBft®©7tlA 
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3&SOTfB3fe^©3i6W{CBS^f«C3&>r>tlriB3feK©3l£l*{cail: 

%L<om^ic J: -7 tbu IB— ^to^jaa^j&sis-r -s^fe f 

ooK^jifflMAi^ tr- A<Diitf 

r*S. itXMffiiE^Si, HffiB<9t?*ia^©*>6©ltriB 

[0016] 2|E|6|§©:J6f y i'T :/|®{C*jl,>-C«. 

<iyj>ts: < <!: BffiB*«l±© 1 .■S*i4''i:»<b L/cJt 

[0017] *^W©^e d'T s. r>'iiaK:*jl:fSjRM 

■5 2 t5t©3t2ia»«^ Bjpptf K vr^tiib (D^m^mm 

*«{c«{3f— ifc-r -5 J: 5 tciBS 1/ . C ©Tfeaisae©— 
:^?rMW31£IA{C {3;HSia{Ci^«cB- U» 5 C i <C J: T . 
M7lc©:)l&!S-r^Cto^7fe^iaa«©^WJ13 ?:g|5^9f>{C 

3fS©fifflll^ffi*^^r. 4>^ct>j*iEat?jS^lijE«r 

iKiSfCtT^c;^.-^, 3 6{C« Sjt3l£©<l|SjtCJ:i3eX7j<:? 
h©^^?:|ac3Tfc45lS©jiiE*5-ct. ^PfllA^^ 
-^X^^?r^{C^^-C*-5. C©J:^{C. :*:^B^{CJ: 

{c<fc f3aja3fei^-A©giJ^e<]^sg«>&^^r^feiit©(if6j 

[0018] 

[^Bj©iiss©jfj.^] j':^T. :^^m<Dmmm=^mm^^ 
ML-o-^mm-ri, m 3 (c^-ri^ i <Dmmm<oitnmiiE 
iig 1 0 0 ». ifef' ^ X ^»*>6m#*^*ui i/Scf/x 

4^ffiS(cf!fS^8S4i(ciBg3n.. m«3y^-^ru> 
X<i:>Ft!Bju>X©pa{CBBg3n-5, JRIHiiEilgl 0 0 

i«iiE«i 0 iRzfm2miEmi ozts^htu^. m 

1 «JiE« 1 0 1 SO'll 2 filiE« 1 0 2 «g|}^fi«J{C/»3 *5 

s?cs*r7x«-rj5:t>-fe3esas«-c*o. -en-en© 

¥Jiffi*^ b- ^. T :/3tl4{cJt b rSiSK: fj: S J: ^ cciB 
g^tlTOS. C©^^m2tiiESl 0 2«^tt{CSii[ 

r^fc^tt*ilffli?Itl«:3tJt3<irt>i. ^2l«iE«i 02 

©^«)(cj:o, *S:^rS]©3viRM©^?»©l«iE-c*>. s 
^:^isj©3-7jRii©;5K0l«iEt?«>, ^a:^(6jiSili:^rinj 



(0 0 1 9 ] i^. ?lcb--A»Mafee#T5n/t0jS«3 

S^:fri^ <!: W^c:^rfijtc^tt-r-5 *>©cc(E6n5 ^>(Dr 
[ 0 0 2 0 ] ^ 1 isiE« 1 0 1 RofrnzmiE^ 1 0 2 

1 0 laSO'l 0 2a«:^n-enWrS, 01SCF^2IS 
iESlOl, 1 0 2©^Pt[^-rSfi® 1 0 1 aSD^ 1 0 2 a 
©S?*ffliJ». SC^CC^ffr^ffl^cB 1 0 1 bSO^ 10 2b 

■cibi. miRifmzmiEmioi. \02oyptji<t. 
[0 02 n )S*>\ g^:)5rifij3?.«*s:^ifi)©-:^©:^isi 

[0 02 2] i^iC. m 1 SO'll2 ffiiE«©flffi 101a 
SO' 1 0 2 a©ffi?^(c-:JC>rittWrS. ^b- 2» i'T 
:3'©*f!giu>x^^tf3fe^*«c*ii,»rtt. m^&i<r>m.^ 

[002 3] *IU6^{C*iC>t:«. S«(Cffl#*sS^Ef 
•Sti^{C|%^-r*iSBl!5?^«r-e©3E3E©^ (02) t?© 
3MjgBiRM*|g*3 i+^±iBSe*©ffl««^^4>«c«i 
A 1/ -CffliE-r S©-C{*/j: < . 7l£©jtff :^|fi)®(g|^ e, 
L/ytjSB«RII*#-^L)tftB4W^5l«iE«?:fflC^^, 
-fiafc. U>Xfti-©3t^JRTF©A«*ISSK:5WriJRM 

Q-rstctti^T. ?t:?:*^©iai4*>e>?fji'N|sjc:r^gss 
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[0 02 4 ] iS-C-C, C©ftBl 0 1 aSO'l 0 2a{i. 

^ili < i fcS«:^©3-7JRM*«/hfr'< < . SiS^fe 

tr- A©3fegSS*s^ 1 SC>'^2 liiE«©il»i < i ^-13 
©^8&{c<fc-Dr^^fr-5c iKi OjgjSTfetr-AfcfetB 

[0 02 51 TUt)^. :*:^Hgtc*5t,^-rJiiE-r'^tS?® 
10 ©filLtBII^1^W> a4{C^-rJ;^(C. 134 (A) (02 
(A) {C*tiD) ©iRllO&-2.<g?B*»?.i^S!>»*l»*L</t 
04 (B) {C^t-<fc5!&Sffliy^-C*S. 05. 06 

Rcx07«. m3icmtmi(DmMm-cm^^^m\ikif 

ll2?SlE«©ft® 1 0 1 aJSiXf 1 0 2 aCBJ^i^^^T. 

[ 0 0 2 6 ] 05«. m^mm^-vt -yfcm i «!iE« i 

0 l©#a:^[S]©;i3?r^n-r»rffi0T?*5. 06 «^© 

«1 0 l©ftB»^«fto*>6Mif*«:. a51-^ap(Mtcff< 

20 i1-mP{c*jW^il$©^<b^*iO tife-S J: ^^jjf^ttcc 
Aj:-,ri,>4. T^ciD^. miliiESl 0 l©»fB«iti^t 

[002 7] 0 7 (C^-ri^ 2 ffliESl 0 2fea3?ll«.^ 

©^ik^*J0i«c*J:^&j^{c&->rt>S, -TiSto 
^ . II 2 mm.m 1 0 2 ©»rBtt**BPO©|!S jSgPSC^ft 

Wi^j:SJ:^{c?^fi53n-C(<i-5. C©ie2J«iE«l 0 
2 ©ftB»0 5 RZJ^m 6 {CTH-rH 1 ffliE« 1 0 1 ©ft® 
t*B»fi«J«cH^rJ15^3n5©r. ftBi!l*»a-5i^ 

C 0 0 2 8 ] i|XllliiEi|g». C (OZ.'OCom 1 SCJ^Sf 2 

ffliESi 0 1. 10 2*i-en6<D3ett*^iiiiLr. m 
40 1 ffliE« 1 0 1 *m5effi«/ct:f 5fe«{caii:tc^tta«EK: 

br«fiR$<aS. ^^{C. ||l©|Ufe0S©lllJtDfm2ffl 
iEffi©ftffl 1 0 1 aSO* 1 0 2 a©ffiJ^t^?:©Sth«^?:Si 
WrS. ptf'-f Xi'©«*K:j;^>jRM©R^^c 

imiph<ms&<!>z.im^^\km\jx&^^ (04 

(A) ) *i^4^SlS^*^^i, C©fi![fBM*^6^i^ 
^?rm»/c5t;8SSM (04 (B) ) *«-rOPD.»^ 
«l*»6©ail»*x<!:L-C. 

[0029] 

OPD. (x. y) =ax'-ax 
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1 0 i(om2miE^iicm-ri,m<Dmm i o i stDomm 

C0030] 

[!K4] z,= (ax) (bx) ' 

m^rz. mzmiEm lozomi miE^ i o hcm 
■ri,moamBiKi>. m i mjEn i o i tmoimmta 

C003 1 ] 

Cl»5] z,= (ax) (bx) ' 

■c*s. iiiiiiE«i 0 1 tmzmiEiRi o 2©rara*j 

C0032] 

[«!6] OPD (x. y) =z. (x) -z, (x) =0 
©^ibWJSC*. ;*:tC. ^2ffiiESl 0 2*x:^IfiJ{CAx 
» 

[0033] 

[1^7] OPD (x : y + Ax. y) =z, (x) -z, 
(x+Ax) 

= 4a'Axx'-2b'Axx+6a*Ax'x'-b'A 
x' + 4 a'Ax'x+ a'Ax' 

CO 034] 

C!^8] OPD = 4a*Axx'-2b'Axx 
i/j:^. cc-c. x»ttiJiS4#(4iL.raL/. 
[0035] 
[|^9] 2a'-b 

t-rtitf. 04 (B) ©^<t**-r-5jS?®*i«iE-r.5J: 
^{c^-r^^. trtifyio. «±©Stt4@f#K:s<«:i?) 

04 (B)©i6ISII%. AS*liiS«c*fUr^S9fe 
8SM{CiS*t©0 8 «:^^3e!SII*«# L -C&tBII**B5S 
•r-5©ra6-5. 

[0036]^! ©*JfiPi|©iRMaiiEJia*ffll»«:. 

©t9$Rie^Bi±{c4SS£X»l§)'C^RttK:0iS 3 n/c f h 
yiJ«ti*-s^{CiEttCCt»««ii/^BXffl©3fetf-A«:J|X^ 

[ 0 0 3 7 ] 3l6f «> T'^Sii^lr < ^iixM^iy 
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:3.=-vVA: occ*^ur3m^-5.s^^•;^^^c^©5*i43msK 

rsict^-r^fefetc^tf'-/ ;5^i'©^S*r6iScX7 

if-fs^im'i^ u :^ X4 *igsi»-r T ^ 5^ ^ i- 5f 
i'©^tf)U>X|ggjitg«l 5=S:li^-Cl^-S. J^jrfc. Sti^ 

10 [003 8] 09 {C^-r<fc^{C. 

Ifl. 3i;^-5iU>X2. ii3fctf-AX:^<) 
3 SCJf 1 /4 1 8 tj: i'*^*. U — !f *» 

6©3fel^-A^?ft!gjU>X{C«< M*f7fe^^*«^-S. 

^u>X7. s^y> K»;*^i/u>x, v;u5^u>x& 

i'©i>R^.jR^*^^8JSi', m.ttt^2i^WCj^r,X 
4 S nr S 4 -:>©S:5fe®>&:S-r -S 4 ^m«IHlS 
9 ©3fe*^W^|g-xzjS < llkm^^^m^i>. 
[0039] M8*3t^«©ii5tt-AX7'>J 3r 3SCJf 

5i*©lif 1 JSLlf^zmJSm l O l . 1 0 2 » 
^n6©3K«*J3t^5S©3fe«{c-Sct--5 J: ^ (Cffias n 

Tt,».5. ^ 1 iiiE« 1 0 1 \iimmitmii^^ 1 1 o cc 

iRllffliElg«i#S 1 1 0»Ti'^*i-5f 1 1 
4. «t«IW7* hT^^T^^'ir 1 2 0SafTi'^*j:- 
^f^SftiaiSl 2 F-T^^T-i'^f 1 

2 0 ttjfc-r -f X i'©M#S{c*fit;r -5 tij;^fi#^^ 0 

30 iX-5r|gK)|5I8Si 2 l«ffl#x5-m^{cic;D-r. 0 
lliiEfil 0 1 *3t!S03feliitCStt:&r6){Ci^S6-li-Li6. 
^7^^ X i'©aBja«{cJ: or2ig36tr-Atc-^^6n 
4ii>«c< t feSf«:^r|fiIX»*a*|fil©3-rlR^:&R/^<!: 

[0 04 0] ^^^v&y* Vf-t7-i^dii2o\t. itf 
-txi^5'j^rj:<i ti,mm:^m (Ximw^m) ccsat-* 

W3fe^3g{cjfAL'/c3 tf-A:&&^ffl(,ir. 4»m«l 

40 *I21 2{cJ:-:>r^#lj|ai*«tO. cti{cj:»)lt^lftW 
2*5Ti'9^*x-5r 1 1 4=S:m.mmiri,cti> 

[0 04 1 ] 0 1 oiRum 1 1 itm I (Dmmmvzinii 
%y^vi;7v p'tcJBW iJR^lf iEIEll^ 1 1 0 <o-m 

5rin-r, 0 1 0 {Cin-r J: ^ Cc. h 5 0 ©Ml* 

:7!&^3g{Ctt. -ew-^-xSPSO a±«c> fi:%±lfSS*ig 

2 0*sa»6nr(,>4, ii^±tfsw^2 o«. ii^^^ 
I — If i*>6#feit3n. (i«c3';^-5fu>X2. is^ 

t^-AX^y ^»5j3. SO'l/4i«?ft«l 8=&aa^-5 
50 ^tigJU>X4'^.StT&±lf-6. AE%±CfjSW^2 
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[0 04 2] ^2MiE«l 0 2«. a^LAjtCiS^ytcJ; 
oT-i-XSUSOatCHS^iii. m2ffiiE«10 2*i 

hwnicmm-ri>m i mm^ i o i (Bisi^n*t!gj u 

tS!m^Mu:—mti>J:'> tc. 2 tSt©WN'* 10 5. 

1 0 6{cj:or3t^e>nri»s. jtoT. m2i«iE«i 

0 2(cMLrmiffliE«l 0 l^W^y^mnLtc^i^ 
-tJf 1 1 4tCJ:»). Ti'^^x-ifKKHKl 2 

[0043] ikmyt^mo 1 /4 1 8 *ftt« O/c 
ft u — ?f 1 *• e> 3 «; y - * u > X 2 * Sfc Wf3te tf - A 

*tf-AS?f$0-5-:)*f!B5U>X4's^< ilBlKSFfC^f'^ 
^ e> 4 ^Tfel^ltbS 9 < J: 5 fjr^^^a 

[0044] -Xicm 1 <D|&5SC»lCC*sC* ^iR^liiEIBttS? 

1 o{C7n-rj:^{c. ¥#ftu-if i*:»6)aw3n/cia^ 

AX 7- >; 5> 3 -csjf^s n. 1 /4 1 8 -c 

nmmtsn. it^±ifs«^2 0(cj:o. ?i£7=^xi? 
5 (c aasie^cjjss*5i£^3K^iA{c?a o -c^ftj u > X4 

-MmmmiEmscDm i saf|i2ffliE« i o i . i o 

2*iljlL-C^S©^KS^^t*#^3n, mi\y>x 
4 raate 3 ^ X 4» 5 ©iB»Bn±(C3feX ^vt-^m 

n. ^x;}<5. h*»e>©]s«^fe». ^Ft^u>X4. iDi^ii 

sEmS<Dm 1 RUf»2 «)iE« 10 1. 10 2 SCXS[^± 
tf 2 0 ^rig-C . 1/4 i^gg 1 8 -CiS^iB^fefb 3 

•7;b^u>x8*igT. 4^m%^ms9^Mi-ri,, 

9{CM*»L. 7*-*X*i^orc»^Ct»^«. ilxy> 
h ©*fftia*r6jK:tSR<D3l£X .-J* h ?& 4 ^Sl7!£«iaS 9 

[0 04 5] 4^t«^«^ag9«. 09CC7S-rJ:^tC4 

ic!tcx^'Jmmmmcytm^^Lxm^^tiiM^ i 2 
{c#t^-rs. m#t^miiis5 1 2 tt. 4^sii7feMtas9*> 
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tt^ti-en©ig«i«-^*T ^ i- 1 5 fc«*&-r 
>X4**ttc;-rs:^rsj{c:N;«niL«)5. cc-c. irmis 

10 [0 04 6 ] *jS^©m2©jlMmiai 2~S I 8tC 

*it»t:i5iig-r^. cti6>s«:*jt,i-c^i©||j60!i©giJM 
<biai-©gm»i5i-©#M??^«cr^sn^. II 2 ©n 

0 5. 1 0 6{c3^$nfc»l«iE«l 0 iJJiSFfT^S) 

•rsig«iiigK:R^r. 01 2{c^-r<fc5tc. ^imsL 
0 1 *ifiiift-r^iES6^s^fflt,>^, m 1 ^(^^112^ 
iE«2 0 1 . 2 0 2 «, » 1 (Dmmmom 1 rcxii2 j« 
iEffi 10 1.10 2 cctB^-r-sj&i. -en^ti©*®©® 

?^©-¥>^S!5: -SiRMIiiE U > X-C* -5. 
20 [0 04 7] 01 2«:7j^T<fc"5fC. 2|s:ft3.j:-y HBO© 
MW?fe^lft«:*ji,it:fe. lif2ffliES2 02«. aTKL-Aj: 
l»S^i^{Cj:or-^-XS»5 0aiC@S3n. ll2JiiES 
2 0 2 WJCfSira^sm 1 ffljE«2 0 1 tt. ffllSiS 

n*f^u>X4--A«-r^:M£i*fcsiS{c. -rj&tj^-^n 

6©^W*5j?§«5tfiii(c-5crSJ:^{C3^gmi 1 l(c 

•r53£f"^xi'5©5}^s:«[sj-^f*s-r-5.i5iKWi 12?: 

4i'i:4C--i-Xg|55 0 ak:tt3^$Ti>-5©r. 01 1(C^ 

•rj:^{c. mimiEHRzo nmmmi 1 2*"ii,cxtu 

30 tcPifSm 1 1 3 F«3{C*J l>r = ^ X i- 5 <Dmm.:^\ti'^^ 

s!jeft-c*5, ^msctti 1 1«, r^^:xs.~-*ti 1 

4«:cfcO. rd'g^a.x-arlgSlrHIKl 2 I75>6©3fe7*^ 
[0 04 8] Sfc. 02O(C^f J:^{c. 3^|#g|J<vn 1 

1 ©f^too tc. m 1 «jiE«2 0 1 i!)ifm^^m^m±<o 

l.^,S*itJ'C»<bb -eights ti/cfsK^' h3t^S»tl 1 7 

<D±m(cm I ffliE«2 0 1 >?:mmvx. m 1 ffljE«2 0 

1 **.^,S^r4''C.»i bfc^a 1 1 3 rt{C*j(,>-C|gStl sn-5 

:^|Si{c|g»)-r5Td'5^^x-if 1 1 8*S:C:r^c<t{cJ: 
^:&ioi{cmT. ¥S:^^^^iJ©3VIR^4IgIB#{cjS 

[ 0 0 4 9 ] 0 1 4 icn<-tm2 (omMmoummiiMm 

1 0 OAiCfct^rfe. mi jiiEe2 0 lSO'^2ffliE« 

2 0 2». mmi,-cn\^-ti>^^.>ic^mmtiimmx^ 
5ft®2 0 iascx2 0 2a*-eti^tiwr4. 0 mcjf 

»2ffliE«20 1. 2 0 2©^trfi)f-5ft®2 0 laROf 
50 2 0 2 a©JS>PfffiiJ». l7]«9t^M0C*jC»r5(,»6cWC^ 
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mtmz 0 1 hRcf 2 0 2 b-cab-s, ^ 1 Ri/mzmjE^ 

201. 2 0 2©;:1>?C< i^j-T^iiflSODTfeW^iTlctr- 
(005 0 ] i>:{C. m 1 S(>'II2 liiES©ftB2 0 1 a 

« 1 1 2 tt^i^m 1 ttiE«2 0 1 i-cosmit. m i ms. 

«2 6 1 *s02ffliE«2 0 2{C*f O-C^Sd^SliatJ: 0 

-b^izft< thti-c(,^?>i>(Dti.-cmmi-i>, mi 4t<. 

?nTJ:^(C. miffliES2 0 l<D|51ite|j|l i 2ffliJ©S2 lo 
0 1 b{*¥®i*-jr«,i-2>©-C. C©|5ISg|g«j{cJ:-5 
■C. A«¥tTJl&l^-AK:j»tL-e-0¥B2 0 1 W*«*4r 
So 015 (C) <D^5SSM<D^{fcK:,T^^J:^{c> cn 

C<Di*. 015 (A) {C^-rjil87"^;^i'»K©«# 

ctl^Ot?. JRIIftliE^ff%-5S(*01 5 (B) (Ctk-TJ: 

20 \tm 2 liiE^ 2 0 2 ©ffi^t^* jRM<D|^*S/h 20 
{cms J: ^{c9t^-r.5C i*i-Ctr*. 

#©fita^(*^ffiS'|fiJ{C?&-p-C0 1 6 (C^T J: ^ (c^-fk 
UrUi, C©i#. C©ffi2 0 laRC;f2 0 2ar«. 
» 1 *te0<l©mBM*i h 3 6tCS*fS©« t K J; S^p^ 
:»?:l^l»/c *>©**iiE-rn{fcfc U©-e. ^feSSftMO P D 
o»*l*3&>6©IE«*xiLt:. C©Ma?*(8x<!:br 
[005 21 30 
[1^1 0 ] OPD, (x, y) = ax'-ax + /3x 

6{c^-rJ:^^d:*>©-r*S. C©l«iE*^;i5m IffliE 

«2 0 1 (ommmtm i 7 ro'h 1 s tc^ o/cj^t^ei & 
tJ'C>a5a&siaauT*o. wjsiSf«3©ii-flij(c*jt»-ci£i8si« 

S»P*iJgRR5nrt»S. S/c> ^2ffiiE«2 0 2©fm 

*o. w^srt©Jl-(Bi{cfec»ri!3jg«spR*<jgRjE$nr 40 

[005 3] ll2©||Jge«J{CJ:ni*. i|Xll?fjE«©®Jf5 

f¥fiR*iS:g-C*4. */c. @|g¥Al 1 2«:j:-,r5tjt6 
i^rigtj)-r^>©r. igs6B#©^^'f>B©stl^^/^^ < jm 

SiWUfccfc^fc. C©iim»iiEfii«ffl«UJ:^<!:-r-53fe 

=^^iSi^T4««ifi*i9i*n«-€-©}^%^r* -5 
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as-^fca-^iircwTi^^'^i-^ frigid br. 7^7=" 

^ X i'M^ ic J: SJlXli^rStcff ^iitf J; 5 ^cl>--5i<3^*- 

J: 5 txm^<OM7' -t 7. d'«rffl(,^-r fc^Jf «rm#©ff**5 
nrtfe{C)&:S, S/t. c©i^--#»«-^©Ji?i-?>5;^-^5r;5: 
i'©D°n«?: ^ L , ■^K:jiftM©(i#*»4 J: *> fJcUW 

[0054] ±f3ll«fifi»|{C*j(,»T»ffi±IE(il©4*{CJt 

©*tceH-r4 3vHXM?:ffliE^^,/ci{>tC«, ±iBj|Si 

l^r^t^»M^/c*>©{c*KE3^^4fc^{>{c. aji^ent© 

6^. 8«« 1 0^iCi-,/cM{c;S;^©«|»;>;©fiS^?r 
mSCiCCjro-CS;):. 7^X. 9;>C<l:(,»ofcig^>C©)R 

[0 05 5] C©«^(J. fl®©^2 

[tfcll] z = (ax)»- (bx)' + Cx' + Dx 

^©«K»» 3 ;X©ffl}iE i I3l«)&:^^*fflur 9i3£-r 4 C 
i*s-c#s. ±iBII;te^cc*jiit:(m«5?|Si©i«^1iiE 

[ 0 0 5 6 ] Sfc. ±iBffljE«?r^:^fSj<!:^li:&|6)<b 
©jR*{c we 1/ . — o©iRi|^iE«* x ttSCJf y 
ttf^ c i J: 2 :firfpi©«# >&iBlB#ccj«iE-r 

fepJtg-C**, C©lg^. S|Jn°D©XfPtt]ISCJfi)illS*S 
S«c-r4fc»{C, 02 lSCIf|a2 2©^«H{C55-rJ: 

SffliE^a 0 1 ^^0^4 0 1 <f:brffll.i-5)Ci^r#S. 
[0057] ±^]5it^-C«M©fflt^S*i11*>r*S 
©-cm 1 ffl!iE«<!:02 liiE«©iaiK:-r #4|g5UBJ|««: J: 

J: 5 ^w:^^-?>iSfflS©ffliE*iji:>Sii5:ffli^)5: iWlfcc^t: 
«. C©Pal®{CJ:S3fel|g©^i^^^*67>>D^t>t^»L/■Clil 
1 liiE«*«lr»»IB 2 *giE«©iS?^*9i«)4C tAS-C 

[0058] ±ieSI]te0iJ{cfe(,»T»^^-?-^>iRII«riESI 
tcaiO**J:^«caijE«©ffii©}gt«*^bfc3{»J. liiE 

immictj:^,, IBlRC^2ffliE«©*h6jU 

^ct,^ffliJ©®?:-S|iffi-C»Aj:< ft^;&^-,/cU>:^<!:-r.SC 
tVZJ'J^-^U^Xfj: t'©«fig?:}$/c-tf -5 J: ^ K « 
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jE«©— :&«r^a&-r ^ c i cc j: r> -cajaTfeifSSj&siiN^f 

[0 0 5 9 ] ±iaj|teC«lK:4Bt*-C». Ti'?^ai-^»© 10 
i&<. #Sj|{CJ:->rJ|XIS*ilS|-r.5J:^«cjBf^ic«fiS 

t>Bjei-c*-5. 20 

CO 0 6 0 ] 

[01] =ivjRIHiiE*fefe*3lff-rSS5a©«lBSItlrM 

0. 

CS 2 ] = -f X i'3l«*Jffi(,>fct&^©iRM{c J: S^felS 

s^©^<b%^-r^^7. 

[03] mmmoy^ \i^i>rv T'ilStcte W ■SJRMffiiE 
[04 ] ^«fi0<©3eey 4»T r^S^gtCfcCf SiRMIiiE 40 

[07] nistFi©^ f f r y 7'sigicfcw -siRMffliE 
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*ig©3te!ss#©js!©^jb<&^-r 7. 
0. 

[010] ^tai©pfef^» i'T -y z^^momm^^mi. 
mitt^ih i ©Mii^4^t-ii«iiissi5^ta0. 
[011] ^w<jy^^v{^Tv:mmKisvti>ismm 

[012] flfe©||]teC«I©3tf-y i'T T-J^gtCfeltiJR 
MJ«iE^g©IBi(l«««:,T^-riflBS»ra0. 
[013] flfeOIIJfilWO^f i'T y ^g©M«^^ 

[014] ffe©||ife0!l©5fef y i'r 7^g(C*jW4iR 
MMlE£IS©«<lg»rBB0. 

[015] fttl©^0i|©^h- 1» i'T f ^•JlgKfcl'tSiR 
^ffliE$lg©3l6S&gM©^ft^iS-r i'^ 7 . 
[016] flfe©||li^©3feh-:» i'T f 7*|ia{C*sWiJR 

^«iiE$ga©3tiSSM©2!cDa:^t%^-r 7. 

[017] flfe©||Jfe0!l©5fef-^ i'Ts» T^gtCfcW^JR 
Mffii£^S©«lQg|Ka0. 

[018] fi©IIJfi0!l©5Kf5re7Ts.:?^g{C*jlf 4JR 
^ffliEi^g©«ilBS^ffl0, 
[019] ^<DmMm<0^\^vfTV:mm.^iiV)i>i^ 

[020] fi©||J60i©3ef y9Tv :?^g{C*jlt-5lR 

MffliE^g©8!tBS^ffi0. 

[02 1 ] ftfe©|lifeB?!|©3fef?>i'T5'::^g{c*iCt*jR 
^ffliE^a©t!{l^a0. 

[022] flfe©S6Sfi04©*f i'T i» 7^a{C*jlt.5iR 

M«IES^g©mBSTffiE, 
[±SS|5:9-©?f^SiW] 

1 !f 

2 3y^-5»U>X 

4 J>|^P>X 

7 «^mu>x 

8 v;U?^U>X 

9 4^3-S«3t*imil 

1 2 m^^mmlx 

13: 121 Ti'?^jLX-3r|g«i|5|g8 

5 0 J^— y h 

101. 102, 20K 202 MiE« 

1 1 1 %nm^ 

1 1 4 T4'9=-*x-:Sf 
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!HFPg2 00 0 - 1 82268 
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!KFga2 0 0 0- 1 82 26 



[014] [020] 




F ^-A(##) 2H087 KA13 LAOl LA21 NAOl PA02 
PA03 PA17 PB02 PB03 QAOl 
CyVOS (>V13 0^22 Q\25 QA34 
0^38 CyV41 0^42 Q\45 RA03 
RA13 

5D118 AAll BAOl 8B02 BF02 BF03 
CD02 aX)3 CD04 CD08 DCOl 
CX:03 DC12 DC20 

5D119 AA12 BAOl DAOl DA05 EC04 
FA05 3A02 3A09 3A43 

9A001 KK16 



